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ABSTRACT 

The authors of the present document had as their 
purpose to determine somewhat the worth of a college education. In 
order to do this, they show (1) how much a university education 
costs; (2) what the rates of return on this cost are and who the 
beneficiary of these returns is; (3) how costs might be reduced with 
expanded enrollment; and (4) how rates of return on investment in 
university education would be thus increased. The discussion supports 
and promotes the theory that university education in Great Britain 
should be expanded. (Author/HS) 
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In this paper v;e v;ill try to shov;' (1) hov iLUch university 
education costs (2) v/hat the rates of return on it are and who 
gets them^, '3) how costs might be reduced vuth expanded enrolment, 
and '4) how rates of return on investment in university education 
v/ould be thus increased. The discussion will throv: light on the 
question of v^hether or not the universities should be allowed to 
expand. 

1. Hov; Much Does a University Education Cost? 

Tv;o enquiries have been conducted into the cost of '^producing" 
graduates at the Univei'sity of Bradford in the United Kingdom.; one 
for the academic year I966-67 and the other for 1969"- 70. Tlie 
results are given by discipline in Table 1, columns 2 and 8 V;: opectively . 
These enquiries vjere based on a detailed output budgeting of tb^' cost 
of first degrees; the cost of staff-time devoted to teaching 
undergraduates J the annual value of the floor space these under- 
graduates used and so forth^ all being identified and costed on 
an individual discipline basis.''" 



We are indebted to Donald Nudds for assistance in overcoming problems of 
computation. 

The social internal rates of return quoted in table 1 for "All courses'' 
have been published in Economic Trends ^ No. 211; the rates relating to 
subject groups ('^Technology''', "Science"'^ and ^'Social Sciences") are based 
on as yet unpublished earnings data obtained from the Department of 
Education' and Science. 

"'"For details see? R.K.Khanna 'and Anthony Bottomley, "Costs and Returns on 
Graduates of the University of Bradford/^ Accounting and Business Research , 
No. 1., (Winter 1970), pp. 56-70 for the I966-67 figures and J.E.Dunworth, 
R.K.IOianna, M.Pickford, R.M.Dasey, R.E.Cooley^ A.Duggan, C.A.Barton and 
Anthony Bottomley, Costs and Potential Economies at the University of 
Bradford 'Paris', Centre for Educational Research and Innovation^, Organisa- 
tion for Economic v.Cooperation and Development^ 1972) passim ^in' English 
and French), for the 1969-70 figures. 
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The results shovfed that the average cost of producing a first 
degree graduate in I966-67 vras £2671 in technology, £296l in science 
and £1684 in Social Sciences, The overall average of these v:as £2403. 
This compares v/ith £2321 at 196C-'67 price levels in I969-7O (see Table . 
1 colurnns fs"* and ). A similar Investigation for the v.'hole of 

England and ^ales put the average cost oi a first degree net of university- 
research outlays at £2105 in 1966-67.^ 

2. ^'"hat are the Rates of Return on a University Education and Vlio 
Gets Them? 

The 1966-67 Bradford outlays per degree granted were compared vath 
the lifetime increments in earning accruing to the holders of nine 
of the qualifications involved, over and above v^hat they vrould have 
earned if they had gone to v-rork vrith their A-levels only. The 
resulting internal rates of return (IRRs) on each of these nine degrees 
are given in Table 1^ Column They vary from 5 per cent in Mechanical 

Engineering to 11 per cent in Statistics, Such are deemed to be 
society's return on its Investment in these categories of university 
education at Bradford^ since the recipient of the extra income 
arising from the qualification is, himself, a member of that society 
and is presumed to contribute to it a value equal to his earnings. 

Internal rates of return v/ere also calculated on a purely private 
basis. It was first assumed that the graduate had received a full 
grant from the State and his parents the appropriate tax z-^emission. 
The results for him are given in Table Ij, column p. They vary from 
19.5 per cent in both Electrical and , Mechanical Engineering to 32.5 per 
cent in Economics, These calculations were done again on the assumption 
that no grant was available except for fees, and that the consequent 
private investment per graduate comprised all of the net earnings (net 
of tax and vacation earnings) v/hich he forev/ent by not going to v/ork at 
eighteen (i.e. not their net earnings foregone minus the grant as in the 
first case). The resulting IRRs are given in Coliamn 6. They vary again. 

Vera Morris and Adrian Ziderman^ '^The Econoniic Return on Investment in 
Higher Education in England and V'ales," Economic Trends . No. 211 (London: 
H.M.S.O, May 1971) Table D, p. xxvi 
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* All costs are at I966-67 prices, 

NOTE? Rates of return to the Government in extra taxation receipts are given in paren- thesis in col 

are derived from R.K.Waanna and Anthony Bottomley "Costs and Returns on Grftduates of- 

(V'inter, 1970), pp 56-70 and other columns from the data on participation, mortalitylse 

"The. Economic Return on Investment in Higher Education in England and Vales," Economic Trer 
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|are given in paren-- thesis in columns ' (9), (12), (14) and (16). Columns (2), (3) , (5) and (6) 
Returns on GrRdUfttes of the University of Bradford/*' Accounting and Business Research , No.l 

articipatlpn, mortality, sex and ability adjustments underlying Vera Morris and Adrian Z^iderraan, 

land' and Vales/V . .Economic Trends , No. 211 (London: HMSO May I97. Tat]e D p. xxvi . , 
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from 9-5 per cent in both Electrical and Mechanical Engineering 
to 15 per cent in Statistics. 

All of the estimates v/ere made on. the basis of the Cornmarket 
Salary Survey for I967 v;hich contained earnings by disciplin e up to the 
age of forty-five, .These earnings had then to be projected for the 
remainder of the graduates* vjorking lives by means of an extrapolation 
of the ratio of change betv/een British and American data.-^ Moreover 
the consequent rates of return did not' discriminate between males and 
females, nor did they take into account activity and mortality rates 
or v;hat the graduate might have earned v/ithout a degree over and above 
other A-level school leavers as a consequence of his native ability. 

Fortunately these ommissions have now been rectified by Morris 
and ''.iderman in their calculation of rates of return for the University 
system as a vjhole. They base their estimates on the Department of 

Education and Science's Survey of Earnings of Qualified Manpov/er in 

5 

England and v^ales for I966-67. But the Survey does not break dovm 
the data by individual discipline ^ Moreover Morris and Ziderman 
did not distinguish the costs of different degrees but simply used 
the avrerage cost of £2103 per degree granted v;hich was mentioned 
previously. So it was that the rates of return to society at large 
v/hich arose from their analysis v/ere given on average as 9»2 per cent 
vrith a one third of the difference in earnings betvreen A-level school 
leavers and university graduates being attributed to ability and 
therefore not included in the calculation. The Morris -a iderman social 
rate of return is somevjhat higher on average than for Bradford alonfe 
"(see the figures in Table '1 column y:')ovr±ng to their lower estimate 
for the cost of degrees;, vrhich, when taken with different salary data, 
more than compensate for the fact that they only took tvjo-thirds of the 
salary differential attributable to a degree as the benefit. 



See Khanna and Bottomley, op, cit . pp. 67-69 

^op.cit, , Tables D and E p. xxvi. . 

^D.E.S. Statisti cs of Education^ Special Series, No. 3 (London: 
H.M.S.O., 1971)" Table 6. ' ^ ~ 



^/e repeated the Morris -Ziderman calculations for rr.ale graduates 
in each of the Bradford subject subdivisions given in Table 1 (1\ 
using their salary data for these divisions v/ith participation, mortality 
and ability adjustments, and allowing for the different average costs 
of each degree in technology^ science and social sciences. Tl-ie 
results are given in Table 1. colu'Tin 4. They show internal rates 
of return which vary betv/een 7-7 per cent for science and 9*7 per cent 
for social sciences with an average of 8.8 per cent overall. Thus 
the higher average cost of the predominantly technologicc.l degrees at 
Bradford of £2405. as against the Morris-'.iderman average of £2103 
reduced average rates of return from their 9»2 per cent to our 8.8 
per cent. 

' * ' • ' 

Finally^ v/here rates of return are concerned, vie calculated the 
receipts vrhich v/ould accrue to the Government;, after ability, participation 
and mortality adjustments, from taxing the additional income accruing 
to the male holders of appropriate university degrees at the 30 per cent 
standard rate which will be effective from April 1973-. The resulting 
direct rates of return to the Government from its outlays on the 
education of male graduates by categories of discipline plus taxes it 
forgoes owing to the absence of undergraduates from the labour force 
while they are at university, are given in Table 1 Column 7* 

Such elaborate discussion of rates of return shovjs how rates 
of return on- university education, ^lay vary according to the disciplines 
involved and/or the cost and revenu^^ssumptions made^ as v/ell as. to 
v«;hether the gains are presumed to accrue to society or individuals. 
It also provides a base from v/hich vie may go on to draw rate of 
.return inferences from potential economies of scale. 

Morris- and Ziderman demonstrated that^ under the I966-67 cost 
structure in higher education, the sub-university Higher National 
Certificate (HNC) yielded the highest rate of return on incremental 
earnings. It vras something less than 20 per cent. The HNC v/ith, a 
further qualification conferring membership, or similar status in a' 
professional institute came next (HNC- PQ) with I6 per cent. First 
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degrees- on the other hand, came a poor third v;ith 9.2 per cent, again 
taking the lifetime earnings of male A-level school leavers as the 
base .and two-thirds- of the salary increment accruing to the degree 
holder as the benefit. The difference in rates of return here viere 
presumably due 'largely to the fact that the HNC can- be gained by part^ 
time study and little or no earnings are foregone. 

Outrage rapidly manifested itself in the British university 
community upon the publication of these conclusions.: 
^'using wage differentials attached to different! 
qualifications vias no correct measure of social 
returns^ university education is an end in itself, 
it is essential to the maintenance of our culture, 
civilisation^ democratic heritage" 
and so on, all of which may be true to some extent. But it did not 
occur to the critics from the universities to examine their ovm house- 
keeping as a possible source of comparatively lov? economic returns on 
the nation's investment in themselves, their buildings and their 
equipment. ^''e nov/ propose to try to make this ommission good. 

3. Hov/ Might University Costs be Reduced and Rates of Return 
so Increased? 

The results of our research into potential economies of scale 
at the University of Bradford may be discussed under the headings; 
(a) staff costs and (b) space- costs per degree granted. These issues 
are dealt with at length in our paper on ^'Potential -Economies of Scale 
at the University of Bradford" included in this Volume, and we shall 
treat them only briefly here.' 

(a) Staff cost economies may. be derived from the doubling in the 
university enrolment envisaged from I971 to I98I by the United Kingdom's 



Higher degrees had very lov/ rates of return, but much depends here 
on cost assumptions. If the graduate students mentioned in footnote 
1 as authors of the OECD-DES Report were typical then their marginal 
costs were probably cancelled by the social value of the work' they 

performed for their degrees. In their case the appropriate IRRs might 

thus be infinitely high. 
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Department of Education and Science. 



During 1971 an enquiry was made among chairmen, or their 

representatives, of some of the schools ox studies at the University 

of Bradford listed in Table 1., Column 1. They ijere asked \7hat 

the maximum number of students in lectures, laboratory classes, 

seminars and tutorials might reasonably be before, in their opinion, 

the standard of education vjould Buffer. The doubled enrolment ' 

envisaged for I98I v/as then fitted into the existing course structures. 

Teaching costs per student were shov.Ti to decline significantly as 

each type of instruction filled to its maximum student numbers, with 

nevr sets of classes being established as and vvhen the postulated 

limits for each category of class vras reached,. The results are 

tabulated in terms of percentage potential reductions in academic 

8 

staff costs per graduate in Table 1, column 10* The I969-7O Costs 
vfhich formed the base for the staff cost percentage reductions v/ere 
then adjusted for the price level obtaining in I966-67. The I969-70 
costs at 1966-67 prices are given in column 8. The potential percent- 
age reductions in staff costs with a doubling of enrolment as reoorded 
in columri 10 are then used to determine the prospective average total 
cost per student with these staff economies of scale at I966-67 prices 
in column 11. Adaptation to I966-67 prices ims necessary for 
comparison with the Morrix-Ziderman rates of return on other types 
of higher education for that academic year.^ Nevj average rates of 
return ';'or the subject groupings given in Table 1, Column 1 v/ere 
then calculated again on the basis of the Morris and Ziderman salary 
-data^.aB against the potential economies of scale in average costs 
in Column 11, and the results are recorded in Column 12 for the 
disciplines for vfhich data on potential economies in staff costs vrere 
availaDle. The exercise V7as then repeated for the marginal cost' 
of dovbling enrolments and the marginal as opposed to average costs 
are gi.ven in column 13> with the social rate of return on these 



U.K, , DES , Student Numbers in Higher Education in England and ^/'ales : 
Educa'tional Planning Paper No. 2 (London: HMSO 1970), paras 5-7. 

8 ' ' 

5Jee also,J.E.Dunworth and R.M.Dasey, 'VPotential Economies in Academic 

Staff", Universities Quarterly .. Vol. 26 No. 2 (Spring 1972), pp. 219-230 

and J.E.Dunworth R.K.IChanna etal* , op^cit., passim. 



marginal costs in column 1^, 

It is the marginal rates of return such as those reacl^ied in ColuiTin 
14 v/hich are most appropriate as a criterion for social benefit/cost 
analysis on different types of higher education. ^ ith the foregoing 
assumptions the average cost per degree granted v:ould fall from 
£2403 in 1966-6? to £22^2 in I98I (at I966-67 prices) and internal rates 
of return on average costs v^ould rise from the range of 7.7 per cent 
to 9.7 per cent to a range of 7.9 per "cent and 10.5 per cent (see 
columns 4 and 12), v/hile the rate of return on the I9OI marginal costs 
V7ould be higher still at between the 8.1 per cent and 10.6 per cent 
listed in column 14, assigning of course that the salary differentials 
beti^reen A~level school leavers and university graduates remains the 
same and that the staff economies of scale inspired by changea in 
degree costs listed for Bradford are representative of the v:hole of * 
university education. It should, however, be stressed that the 
fLssumptions from which these economies of scale in teaching costs were 
derived vrere not prompted by the reeearoHers themselves. They involved 
no apparent decline in teaching standards or increases in staff -teaching 
and preparation time. They arose simply out ol the relevant academic ^s 
opinion regarding maximum size of class for different types of 
instruction, although it must be admitted that time spent on marking the work 
of the additional students v;as not taken into account. 

(b) Space costs v;ere examined in terms of laboratory and 

classroom use at Bradford, again in 1969-70. It was discovered that 

classrooms viere used for only 52 per cent and laboratories for only 4l 

per cent of a basic thirty-tvTo hour working v/eek of what was, on most 

9 

courses, a thirty-three v/eek v/orking year. Moreover, the proportion of 
seats occupied per class session was only some 46 per cent on average."^^ 



See J. Dunvjorth, R.K.Khanna et .al._^ o p. cit . , passim. 
10 

R.E.Dunworth "General Teaching Area Requirements^' (University of 
Bradford, 1972) (mimeographed and in the files of the Registrar). 
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All this is associated v;ith the fact that the University already has 
over 100 per cent more general purpose teaching area and over 50 pc?r 
cent more laboratory area than UGC norms would entitle it to vdth the 
present student population. It would, therefore^ appear that the 
postulated doubling of enrolment could be accommodated v/ithin the 
existing university buildings. But we cannot say how true this 
vrould be of the British university system as a whole. Further it 
may be argued that /che assumptions regarding the high levels of class- 
room and laboratory use throughout the working vreel^ vrhich to used to 

IP 

make our calculations of space cost savings " vrere overly ambitious. 
But v.'e would reply that v;e are not pressing our case nearly as hard as 
v;e could do if we allov/ed for longer vrorking v/eeks or years and higher 
levels of seat utilisation^, not to mention possible economies of scale 
in central administrative or library costs and the like. 

Moreover, the - potential economies of scale which we have 
identified vrere more than borne out by a concomittant survey of chairmen 
of schools of studies 3 or their representatives, vrhich v/as also 
conducted at Bradford in 1971- They were asked to estimate the 
increased resources which they v:ould require for the average 66 per 
cent increase in student numbers vrhich they envisaged for the 1972- 
77 quinquennium. This enquiry too was unaffected by our other 
calculations of economies of scale, but nevertheless revealed a projected 
fall in the average cost per student of 31 P^'i" cent over the Quinquennium* 

Be that as it may, however, if our assumptions regarding 
classrooms and laboratory utilisation with a doubling of enrolment 
are accepted, then, allowing for both staff and student economies, the 
average cost per student for all courses listed in Table 1 at the 
University of Bradford woula fall from the £2405 of I966-67 to 
£lS64 in 1981-82, a reduction of 23 per cent,, v^hile the marginal cost 

See John Dunworth and Anthony Bottomley, Potential Economies per Student 
at th^e University of Bradford ; also included in this Volume , passim. 

12 

Dunv/orth, Khanna, et.al. ^ op.cit., passim. ' 



inworthj IQianna, et .al. , op. cit . , passim. 
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per student on a^^erage v-puld be only £1330. 

The ratas of return on university education incorporating both 
staff and space economies might then be expected to rii..3 from beti/een 
7.7 per cent and 9»7 per cent, as given in Table 1, column 4, to bexv-jeen 
8.6 per cent and 10.7 per cent on average costs or 9.5 per cent and 
11.7 per cent on marginal costs as listed in columns 16 and l8 
respectively. 

CONCLUSIONS 

Morris and Ziderman shov^ed rates of return on the sub-university 
technical qualificati ons embodied in the HNC s.nd HNC vjith a professional 
qualification of ^ 20 and l6 per cent respectively, against their 
calculated rate of return for first degrees in England and ^'ales of only 
9.2 per. cent. - e compared their results with our ov/n using Univer;.:ity 
of Bradford costs and an independent set of incremental salary data. 
Our results show an average rate of return per degree granted of 8.1 
per cent in spite of the fact that we took all of the difference in 
lifetime earnings between an A-level school leaver and the Cornmarket 
data V7ith projections on graduate salaries, vrhile Morris and !<:.iderman 
adjusted this difference for ability^ as well as for graduate labour- 
foi'ce participation and mortality. In this respect therefore, the 
rates of return on undergraduate education given by Morris and 
Ziderman may err^ if anything, on the side of cptirnism and our enquiries 
do seem to support their ini'erence that Higher National Certificates 
vjould appear to be a better investment from soci ety* s point of view 
than first degrees. This inference v/ould be clearer still if the 
analysis had incorporated female graduates as v/ell, whose labour-force 
participation I'ates are a good deal lower than for males. 

But this does not mean that a rate of return on an investment 
in undergraduate education of circa 9 per cent is a poor one. After 
all, it equL-ls the present rate of return on British Government bonds, 
and thds last must surely incorporate, say, a k per cent inflationary 
premium, v/hich the IRR on education does not.. This may mean that . 



the real opportunity cost of capital in Great Britain is less than 5 per 
cent and that investment in university education Is therefore still 
v/orthv;hile, even if investniont In ^o- liversity technical 

qualifications is even more b- conclusion is/ then, 

that nei.ther type of investmc- oessarily be constrained, 

particularly if our average rate oi return at the margin on educating 
undergraduates rises to 10.8 per cent (see Column 18 in Table 1.^ by 
1981. 

Further, the 2 per cent marginal increment between rates of 
return on average in I966-67 and at the margin with a doubling of 
university , enrolment (Table 1, columns 4 and I8) does throw doubt upon 
the British Governments apparent assumption that the establishment and 
expansion of Polytechnics, which concentrate on teaching undergraduates at 
the expense of . research^ wl4l be more economically advantageous. It is 
not average costs which should be compared here^ but marginal costs, 
and as far as ive Innovr the Government has not made this comparison. 

The alert critic may point out that^v/hen vie mention social internal 

rates of return here, vie are in fact speaking of a situation in which 

the British people as a whole provide university education to the 

relatively few through their payment of taxes and that the extra production 

represented by increased earnings accrues to the individual holder of a 

degree, not to society at large. But this is not strictly true. A 

substantial proportion of the ci^st of educating an londergraduate is the 

earnings which he, himself, foregoes vxhiXe he is studying for his degree. 

In 1966-67 this averaged £1^451 net as against the average estimated 

cost to the Government of £2,405 for the degrees listed in Table 1 at 

Bradford. Therefore, the undergraduate, or his family^ does make a 

substantial proporti9n of the Investment himself if he is not receiving 

a grant, or would do so without exception if all grants were converted 

into 'loans. In these circumstances^ the Government would inake circa 5 

per cent on their investment of £2405 at Bradford, given that 30 per cent 

of all extra earnings attributable to university education were recovered 
Ik 

in taxes. British society at large would, then^ have recovered an 

i4'" . , .. " ~~ ^ ^ ~~~ : , 

Also assuming that the Government did foregoe 11 per cent of the net earnings 
V7hich would have been taxable if the undergraduate had gone to v^oziVupon. 
leaving school. 
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annual interest of 3 per cent on its investment in Bradford graduates,, 
v^hich must be close to the. national non- inflationary opportunity cost 
of capital. Society's dividend could rise to 8 per cent in real 
terms,, given the economies ot^ scale outlined for the University of 
Bradford and unaltered salary differentials (see Table 1, Columns 
17 aiid 19). Thus^ the expansion in univers. .y education v/ould appear 
to remain a reasonable social,, ar: :vell as individual investment^ even 
if there vrere no cultural and political spillover benefits accruing 
to it . 

U^TI^n:T{Sm op BRADFORD 



C ORRECTIONS 

(1) 10.4 ;per cent should be substituted for 0.2 per cent on 
pages 3? 6 and IC. 

(2) '*morp» than" should be substituted for less than" on line 
3 from the bottom on page 5. 

'3) Read '^Society's \tax] dividend" in line 3 of page 12. 



